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MAY, Igoo. 


PROPOSED STANDARD SPECIFICATIONS 


PROCESS OF MANUFACTURE. 


1. Steel for axles shall be made by the open-hearth process. 


CHEMICAL PROPERTIES. 


2. There will be three classes of steel axles which shall con- 
form to the following limits in chemical composition. 


Car, engine truck Driving wheel Driving wheel 


and tender truck axles. axles. 
axles. (Carbon steel.) (Nickel steel.) 
Per cent. Per cent. Per cent. 
Phosphorus shall not exceed....- 0.06 0.06 0.04 
Sulphur 0.06 0.06 0.04 


PHYSICAL PROPERTIES. 


3. For car, engine truck, and tender truck axles no tensile test 


yest shall be required. 


4. The minimum physical qualities required in the two classes 
of driving wheel axles shall be as follows: 


Driving wheel Driving wheel 


axles. axles. 
(Carbon steel.) (Nickel steel.) 
Tensile strength, pounds per square inch. 80,000 80,000 
Yield point, pounds per square inch...... 40,000 50,000 
Elongation, per cent. in two inches.....-. 18 25 
Contraction of area per 45 


5. One axle selected from each melt, when tested by the 
drop test described in paragraph No. 9, shall stand the num- 
— ber of blows at the height specified in the following 
Test. table without rupture and without exceeding, as the 
result of the first blow, the deflection given. Any melt failing 
to meet these requirements will be rejected. 


Diameter of Height of 
axle at center. Number of drop. Deflection. 

Inches. blows. Feet. Inches. 

4174 5 ‘ 24 81/74 
348 5 26 8174 

47716 5 28 172 81/74 

4548 5 31 8 

4374 5 34 8 

5 348 5 43 7 

5748 7 5 
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Pittsburg & Luke Erie R. R. Same as Erie 


Railroad specifi cations No. 70-B. 


Chicago, St. Louis, Minne- } Same as Chicago & Northw estern Ry. 


apolis & Omaha Ry . .... 


Southern Railway ............ May 12, 1899. 
Plant System..... ........-. 1898. 


Car, loco. and 


tender truck. \ Open hearth 


s Weight. Chemical Composition, 
D, denotes desired; B, below; A, above. 
= — 
A D|B/A D|B|A D| 
4A | . 
(Car and ten- v.C.B4B j 
; der truck... Pullman oF | | | | | 
Pennsylvania Railroad Co.. { sept. 22, 1899.. >Open P_R. 4 ) 05 | .O4 
Engine truck. | / | 
“ 
14 J | 
Master Car BuilJers’ Asso- } 1899 Car axl Open hearth \ 40 0 
2-B ( Pass. and frt 
Chicago & Northwestern Ry. Apr. 1, 1898.... Caraxles .... .. Opem hearth. ...... | 
| 
Axles must be annealed or allow- | 
| f 27 Pass. and frt ed to cool slowly under condi- | | 
Chicago, Burlington & car and ten- tions satisfactory to inspector. 35 .. 
Quincy \ July 1, 1899 \ der truck. Etching of end or section of axle | 
to show homogeneous material } | 
{Open hearth ....... 44x8 \ | 
thic Dien ec. 21, 1808..... ‘reight car... 35 50 O07) .O8 
Chicago & \ 25¢ discard from of ingots 5x9 J 
Dec. 1898...... Freight........ |Steel tough and uniform........... 10, .50 .50 05;....| .04 
| | 
Jan. 5, 1899... |Pass ..... ... |Steel tough and uniform ....... 35.30 60 05) 05... 05 .04 
Canadian Pacific Ry......... Feb. 15, 1899...|Pass........ ... discard from tops of ingots .... s .30, .5 60.05) 05) 05 .04 
| 
| | | 
4.180 190) | 
| Feb. 1, 1897 } Freight pease 1,658 430 | Variation | | 
Open hearth. Not less than 2% in | | | | 
| | tops of ingots. 4,180 490 exceed | | 
_M-P28C } 3,849 465 10lbs. 
Feb. 1, 1897 5,570 430) | 
5,57 45) 
Freight and | 495 | 480 
Pass. 1 Pass 495 480 Freight 
\ 2 Frt 395 | 280 |....| .25) .85 
4:0 415 | 
en hearth. Not less than 25¢ in 5 assenger 
Lake Shore & Michigan } March 1, 1399. ; Weight to be discarded from} 6 485 470... .40 
Southern Ry..... ....++++- | tops of ingots. 370 355 
| 10 6:5 655 
Tender and ie 813 788 
Si, — 445 382 390-374) | | 
| som | Sie — 448 190 500480 
6F Carand Open hearth. discard from s| sal « l 4 
Lehigh V alley 1 May 13,1899. \ tender. tops of ingots. | Si. — 8.9 663 667 653 | 40 .50 | .60 
Si.—2,252 | 791 807 775) a | 
Car and loco. » Tobe 
2 } ‘Open hearth. anneale! in 
Northern Pacific R. R....... Dec. 15, 1898. | ant annealing furnace afterforying. } soe [ees 
truck. | 
| 
| ‘ || | 
C.,C.,C, & St. L. R. R..... { duly, trom ingots. | Not over 5¢ variation will be allowed from this ana! 


23.28 Oe 
40 .35 .50 .50 60.05 05 
| 
| 
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SYNOPSIS OF SPECIFICATIONS FOR RAILROAD AXLES. 


COMPILED FOR COMMITTEE No. 1, AMERICAN SECTION OF THE INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


Physical properties. Drop test. 
bove. 
per sq. inch, 2 per cent. | 88 
= Test piece. | Ve Remarks, 
= a8 js 3 4 | $2 
A [Bila; ™ A = 
| | 1,610 23% 3, 5 
Test piece 6 in. test, | 43 
{ Test piece 6 in. long cut from tes 4 610 as : 
| axle. Boringsfo analysis will be 434 1.640 34 3 5 | 7 to | Mus 
.. | .. None required. | ' taken by 5¢in. drill acuing parallel 53 1,610 43 3 5 | 6 
; nust be turned over afic: first and lin 
; to axis of axle ata point onra 5% 1040 43 3 7 444 | 5% third a whe squired after fifth | a 
dialline, 10s of distance from cen- | 4% 1610 2546 3 5 | 5% 6% 
ter to circumference. 5 1,640 2 5 
54 1,640 43 3 5 434 
5lg 1,640 43 3 7 4 434 
45¢ 1,640 3 5 7 8 
| bie 1,640 43 3 7 4% 5% 
{Firm supports. Axle to be turned over 
| aftereach blow For axles over 44 | , 
| | height of drop for each %in.increase | ! 
| | {| atcenter. J 
| } ncrease height of drop 1 ft foreach | Von 
at center. 
f Bo:ings to be taken from one end 414 1,610 26 3 (Cor 
of axle half way between center 454, 1.640 32 3 5 7 -Drop machine sameasM CU. B..... .. 
| | \ and circumference. \ 53g 1,640 43 3 7 
Test piece 6 in. long cut from test | 
axle. Borings for analysis will Mus 
be taken by bs in. diameter drill 454 1,610 34 3 5 7 8 \ ar 
; a point on radial line 40<of dis- | 53 1,640 43 3 5 6 7 J Ci 
| tance from center to circumfer- | ke 
| ence. 
| | Drillings for analysis to be taken | 7 
05 .04).. | half way octween centerand edge {....... 1.64 40 3 5 7 8 Ditto. 
with 5g in. diameter drill. a 
j | | 1,650; 20 3 Axle to be turned after !st, 3d and Sth \ yo, 
1,610 25 3 5 .. To be turned over after each Llow....... To ag 
1,610 15 3 6 \ Rigid supports. Axle to be turned over 
| after ; after cach blow. Axle to receive 8 
| -.--| 1,640, 25 3 | first blows. 
Journals \blow 
|} 4% | 1,610 28 3 5 
| | 334 1,640 20 3 
| Veo 3) 5 
| | 4 | 1,640 18 3 
414 1,610) 20 3 
| 4% | 1,640 28 3 6 
| 5 1,640 40 3 
J 5% | 1640 40 | 8 
{ For chemical analysis piece of axle = 
will be cut at a distance of 14 in.) 4% | 1,640 2% 3 6 ' 8 | 
from end, anda circle inscribed on 454 1.610 34 3 6 ‘ 8 Drop machine same as M.C.B. Axle 
| face of section thus made, having 8 to be turned over after Ist, 3d and sth | Ax 
for radius 40% of radius of sec- 534 16:0 13 3 4 blows, If test axle faiss two more i 
| gion. will be wilh 78 | must stand test to accept heat. 
54 in. drill acting parallel to axis ; 
| | of axle and starting on 40¢ circle. 5% 1,610 43 J 
| 414 1,6401 25 | 3 5 8 |) 
Two feer additional to height of after 'Drop machine same asM.C.B. Ax'’e! jy 
| Yin, diam. at center. blow. | 
. a | (Axles to be turned over after Ist and 
| | 3d blows. F r excess indiam. of axles 
Two test pieces cut from test axle, | ase 24 | add 2 ft. to height. of drop fur each 
75,000} 70,000)... 2) in 2in 15 the centre lines of which shal] be 1610, 26 3 ia. incresse in diam. at centre. If 
lin. from centre line of axle. 45, | 1640! 28 3 Reese. ees | drop machine is of spring base pat- | 
| | | | | 1,640) 3) 3 tore 2 ft. to heights given in 
| | tad | 
\ | { 4% 140) 2 ... Axles to be turned over after each 
| | 
| | | | 
| 
| | 
(Drillinga for analysis to be taken 454 1,610 31 3 
07 from end of test axle ? of distance | seeing \¢ 
outward from centre to circum- { Add 2 ft. to height of dropfor \% in. each | of drop. 
| ference. J increase in diam. at centre. } Pp. , 
- 180° G@ = Specimens in. x Lin. cut from fin- | 
70,000; 80,000 ....... %4xt. ished axle. } 1,640 25 3 .. Axle to be turned over after each blow. 
| ( 14 in long to be 
ahoratory from which GFillings| | Drop machine same as M.C. B. Axle {A 
will be taken for analysis with | j Mig 
t ‘++ | diam. dill on radial line 40% 1,640 43 3 5 7 8 \ turned over after Ist and 3d 
| of distance out from centre to cir- | : " 
| | cumference of axle. J 


Z 
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SYNOPSIS OF SPECIFICATIONS FOR RAILROAD AXLES. 


COMPILED FOR COMMITTEE NO. 1, AMERICAN SECTION OF THE INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


Physical properties. 


timate strength 
per sq. inch, 


than 
Elastic limit. 


Not less 
than 
| Not more 


| 
| 


sone required. 


| 


| 


70,000 


Drop test. 


Elongation, = 8s €¢ 
per cent. : Cag 33 
1,640 2% 3 5 | 8% 
| Test piece 6 in. long cut from test 4% 1,640 34 3 5 
| axle. Boringsfo analysis will be 1,640 34 3 7 8 ange | Must cc 
' taken by ac.ing parallel | ; must be turned over after first and Jimitir 
‘to axis of axle ata point on ra- § bat 5 
, dialline, of distance from cen- | 4% 1610 3 5 5% and vhen required after fifth J print s 
ter to circumference. 1,640 3 5 5 5% 
| 5% e440 43 3 5 | 4% 5% 
5lg 3 4% 
f 1,6t0 3 5 7 8 
Ditto. 534 1,640 43 3 5 6 Diti!o. 
5m 1600 48 #3 7 4% 5% 
{Firm supports. Axle to be turned over )} 
aftereach blow For axles over 4% | conf 
44 1,640 23 3 | im. diameter. at center add 2 ft.to 
| height of drop for each % in. increase | 
| at center. J 
Axle to be turned over aftereach blow ) 
114 1.610 23 3 5 _ | Increase height of drop 1 ft foreach | Vonforn 
at center. | 
Bo:ings to be taken from one end ( 414 1,610 26 3 7 : 
of axle half way between center 45, 1.6% 32 3 5 7 \ Drop machine same as M C. B..... .. 
\ and circumference. «og 1,640 43 3 5 7 J . 
{ Test piece 6 in. long cut from test 
| axle. Borings for analysis will | - . Must be 
be taken by 5 in. diameter drill 454 1,610 34 3 5 7 \ and m 
acting parallel to axis of axle at -Drop machine same as M. C. B.... .... mensi 
a point on radial line 4\ of dis- 534 1,640 43 3 5 6 7 J | 2 
| tance from center to circumfer- or exc 
| ence, 
( .. 160 3| Turn axle over after each blow...... ... ter 
| 1,640 27 Ditto. 
' Prillings for analysis to be taken 
akdenh | half way octweencenterand edge ;....... L64 40 3 5 7 8 Ditto. 
with 54 1n. diameter drill. 
{Sinz in. 1,650 20 3 \axte to be turned after !st, 3d and 5th 10 be fo 
1650 2 3 6 Blows. | 
aah 1,640 25 3 5 To be turned over after each Llow....... To agree | 
deities 1,610 15 3 6 \ Rigid supports. Axle to beturned over 
after after cach blow. Axle to receive 8 ; 
Journals 'blow. 
1,640 28 3 
4%4 1,640 28 3 5 
334 1,640 2 3 
33% 1,610 25 3 5 
yy 4 1640 25 5 Axle to be turned over after each blow. | fall 
4 1,640 18 3 them 
44 | | 3) 5 i|...... 
444 1,640 28 3 6 
5 1,640 40 3 
1,640 40 3 8 
or chemical analysis piece of axle 
will be cut at a distance of M4 in. 1,640 284 3 6 8 j 
from end, and a circle inscribed on 1: 1.610 34 3 6 * 8 Drop machine same as M.C.B. Axle 
| face of section thus made, having ’ to be turned over after Ist, 3d and sth Axle m 
for radius 40% of radius of sec- 53 16:0 43 blows, If test axle two more ing 77 
| tion. will be wilh “78 | must stand test to accept heat. J 
5g in. drill acting parallel to axis - P 
of axle and starting on circle. 1,610 43 3 J 
414 1,640 25 3 {Rough 
| Two additional to height of after 'Drop machine same as M.C.B. Ax'’e ! vary 
‘4g in. diam. at center. blow. | not ti 
4 1.440 20 3 - {Axles to be turned over after Ist and | 
| 44 1640, 23 3 5 3d blows. excess indian. of axles 
Two test pieces cut from test axle, ! 1640 24 3 add 2 ft. to height of drop for each 
2)in 2in. 15 the centre lines of which shall be 41 1610 26 3 ia. incresse in diam. at centre. if| Con 
\ Lin. from centre line of axle. 1640 28 3 | drop machine is of spring base pat- 
tern add 2 ft. to heights given in 
434 1,649 3) 3 5 table 
{ 4146 | 140) 25 3 ree { Axles to be turned over after each f Confor 
45, 1,610 29 3 5 ..... Axle to be turned over after each blow. Con 
Drillings for analysis to be taken 45, 1,610 31 3 814 
from end of test axle 20 distance |! See. one \ Confor 
outward from centre to circum- Add 2 ft. to height of drop for in. each | of dro craw 
ference. J increase in diam. at centre. J P- 
15 in Sin, { in. x Lin, cut from fin \ 1,640 25 3 Axle to be turned over after each blow. 
Piece ldin long to toR. R. 
' laboratory from which drillings | D hi sameasM.C.B. Axle ] 
| 8<indiam. drill on radi.) line 40% | 1,640 43 3 5 7 8 a turned over after Ist and 3d —_ 
| of distance out from centre to cir- . orde! 


cumference of axle. 


— 


| 
| 
| 
| 
| 
| 
| 
| 
| 
51,000 64,000 32,000 
| | 
| 
| 
1,000; 80,000'....... 


Dimensions. 


Brands. 


BULLETIN No. 13. 


Centering. Finish. Inspection. 


{ Before being offered for test | 


axles must be legioly stamped 
|Must conform in sizes. shapes and on portion “A’ with heat 
+ jJimiting weights given on order and number followed ata distance 
print sent with it. of 2in with last two figures of 
year and on cylindrical central 
portion with maker's name, 


(Must be legibly stamped when 
| offered fortest on portion ‘A”’ 


| and on cylindrical portion at 


| center with maker's name. 
To conform to dimensions on blue { Stamp ‘‘steel’’ and maker’s n'me 
print. near center, al:o heat number. 


( Stamp ‘‘steel’o01 one end; also 
_Vonform t> dimensions showninspe- | stamp maker’s name or in- 
cifications. | itials, heat number and mark 

| of hammer man. 


(Stamp near middle with %¢in. 
lette’s ‘steel,’ name of mak- 
; er date imonth and year) and 
| heat number. 


{Conform to drawings with specifica- | 
( trons. 


and must conform to sizes and di- 
mensions on print furnisned by R R 
Co. Must not fa'l below dimensions 
or exceed them by more than % 1n. ) 


Stamp near center “steel,” 
maker's nameor initials, num- 


be made to VM. C. B. standards 
| ber of heat and make of steel. 


Leave all parts marked 4 in lJa’ger 


Stamp “Freight,’’maker’s name, 
\ to allow for finishing, 


date and nature of material. 
{Stamp maker s name, date, na- 
Ditto. | ture of material] and ‘‘Passen- 
ger’; stamping not to be near- 
Ditto. | 


| 10in. from wheel seat. 


} To be forged accurately to drawing / Stamp maker’s name, date and 
process of manufacture. 


{To be stamped cold, with mak- 
To agree exactly with drawing........ | center and inside edge of 
wheel fit. 


Ditto. 


{ Plainly and deeply stamped at 
point desienated by drawing, 
with maker's name or in- 
itials, day, month and year, 
heat no. and word “‘steel. ’ 


{Must conform in shape and size to 
' dimensions on drawing, must not ! 
; fall below dimensions or exceed j 
them by more than ‘ in. 


To be stamped with heat num- 
agree exactly with draw- 
i ng 779. 


| edge of wheel fit. 


{Rough sized dimensions must not /Legibly stamped near centre 
vary more than +, in. on portion ! with letters and figures %in. 
; Yrough turned or ,, in. on portion | high, name of maker, date, 
not turned. beat number and word “steel.” 


Stamp maker’s name, heat num- 
Conform to dimensions given. \ ber and date; also **steel’”’ in 


lo in. letters. 


with order. 


| eo rT to shape and sizes on print wo maker’s name and heat 


Lumber. 


(Stamp “steel” in 1% in. letters 

| also maker’s name on body of 
axle. Passenger axles to be 

| stamped on one end witn “P”’ 
3¢ in. high. 


Conform to prints as ordere4. 


\ Conform closely to dimensions on / Stamp near centre “steel,” heat 


J crawing. {| number and maker’s name. 


M.C. B. standard. 


\ Stamp in centre, name of maker 


limiting weights on print eas | and heat number. 


{im to conform to sizes, shapes and 
order. 


with heat number and date - 


erthan2in ner farther than } 


| ers initials midway between | 


ber and initials of maker mid- | 
} way between centre and inside | 


{ To be finished in a workmanlike { Not less than 30axles from a heat considered; 
£0° centers with clear- j manner, free from cracks, | each heat in separate pile, from which one 
ance given at point seams or flaws that can be de- !_ will be selected at random by inspector to 
toavoid dullingthe ; tected by theeye. Ail rough | be tested under drop. Must meet chemi- 
shop lathe centers | turned except portion marxed | cal and pbysical tests. Inspected at mill 
“A” on diagram. notify Supt. M. P. 


| 
Ditto. Ditto. Ditto. 


Finish in work manli'e manner. 

| freefromcracksand unwelded | Axles to be inspected at destination. As 

; seams Forged journals. } many as possible from a heat; never less 

| Rough turnedon journalsand | than20. ‘lest axle from each heat. 

| wheel seats only. J 

{As many as possib!efremamelt Pile each 
cilia Free from cracks and unwelded | melt separately. One test axle will be se- 

J 


centers....... 


lected from each pile by inspector. Option- 
seams. Cut to exact length. al with engineer wheuher axles will be 
| tested at mill or destination. 


| Rough turned on journals and 
, 75° centers, % in. aianlt wheel seats with flat nosed \One test axle from each heat selected at 
: L tool. Cut to exact length. J . 


{ Finish in workmanlike manner, | 
free from cracks, seams or 
flaws that can be detected by 
the eye. Must finish in lathe 
with journals absolutely free 
from flaws. Rough turned 
with flat-nosed tool. 

Free from visibte defects, 
rough turned journais 


Not less than 30 axles from a heat considered. 
Each heat to be piled separately One axle 
heat to be selected by inspector 

or test. 


in. deeper than 


60° centers drilled 4 | 
point of angle. | 


} Accurately centered. } One test axle from each 100, 

{ One test axle to be supplied for each 50; test 
drilled for clear-| ( itto. signment. re ers of 50 or less mus 

[ ance for turning. |) | one heat: 50 to 100 not more than two 
| { Square, well finished ends to be | One test axle to be furnished for each 50, but 


a8 be well cen- = any batch irrespective of number may be 


| derto bave journals swaged. | 
Workmanlike manner. Jour- 


nals, dust guards and wheel 
tits rough turned. 


| 60° centers not less | 
| than in deep and ! 


Accurately and deep- 
ly centered, 60° cen- \ 


{ \ One test axle to be furnished from each 100 
j ters. 


J to be selected at random, 


f Rough turned throughout, free 


from cracks, unwelded seams fone test axle to be furnished for each 50, 
a and other flaws. 


| | 
f Cut off and faced to exact. 


co? contase length. Well hammered. One axle to be selected at random from each 
Must finish in lathe absolutely { heat. Will be inspected at mill. 
; | free from flaws of any kind. 


| 
] Accurately and deep- 
ly centered, 60° cen- 

} tres. 


| 
| 


Ends must be squarcd up. One test axle from each heat. Inspected at ’ 


mill, notify Supt. M. P. 


(No defective workmanship, 
) cracks or unwelded seams. | Not less than 30 axles fromaheat. One test 
{ 60° centres, | Passenger axles rough turned | axle from each heat. Notify purchasing 
i 44 in deep. , throughout. Freight axles | agent six days before 100 or more are ready 
J | rough turned cn journals and for inspection. 

| wheel fit all forged journals. 


{At least 25 axles from a heat, each heat to 
\ fF ! be piled separately. Une test axle from 
i] ifications \ nals swased , ; each heat, and every 100 of a heat to be 
god, selected at random. 

(To be mill, Sunt. As 
Journals and wheel seats rough|| trom Bent ae Axles 
60° centers. ‘ gts: 5" - from same heat to be piled together. One 
} turned with flat-:.osed tvol. | test axle from each heat; if desired a piece 
Endet . : of tested axle to be supplied for etching test. 

Ends face‘. journals swag- | 

| ed. Feight axles rough tur: ed | : 
| 60° centres } on journalsand wheel fit. Pas- | One test axle to be supplied for each 100 
| { selected at random at mill or destination. 
throughout. ‘ree from a 

defects. J 
(Cut accurately to length, ends | One test axle from each heat will be in- 
66° centres. spected at mill. Notify Supt. of tests two 


— 


from ceams and other detects.| 4@¥8 before ready for test 


(Finished in workmanlike man- 
' ner, free from imperfections | One test axle for each 100. If first fails two 
; that would impair their effici- { more must stand test to pass lot. 

ency. 


Free cracks, 


seams or \ 
60° centers. 


flaws that can be detected by ;Sameas P. R. R. Co. 
\ the eye. J 


| 
r 
| 
| | ~ 
| 
| 
| 
) 
| 
| 
fo 
' 
. 


Names. ‘Steel 
| 
a 
Erie Railroad, Feb. 1, 1899....... of A BS. 
L 8. &M.S8. Ry . . H. 
Lehigh Valley R., M. P. 11, Sept. 16. "95. 0. H 
N. Y. C. & H. R. R. R., Oct., 1899.. lo. H 
Pennsylvania R. R. Co., 5a, Dec. 1, 1889.'0. H 
Pennsylvania R. R. Co., 6, Nov. 8, 1897.. H. 
B. & O. Ry , Sept. 1, 1898 
B, & O. Ry , 49a, Aug. 1, 1896 ...... H 
Chicago & Northwestern R., Apr. 1, ‘98. o. H. 
Missouri, Kansas & Texas, Feb. 2, 1999. ‘ H. 
Southern Ry., Feb 1, 1896 ....... (| 
Southern Ry., May 9, 1896........ | 
Southern Ry., May 9, 1895. ..... ... {| 
C., B. & Q. R. R. Co., Feb 20, 1897. .. in H. 
B. & BR. B. Co O.H 
N, & W.R. R. Co., 7a, Jan 1, 1891....... 
N. & W. R. R. Co., 8b, Apr. 25, 1894. |...... 


Af 
\ 


Test piece for 
analysis. 


See test column, 


{ Same as for } 
driving axles. 


Check analysis 
from test piece. 


{ Check analysis 


"| \ from test pieve. 


SYNOPSIS OF SPECIFICATIONS. 
COMPILED FOR COMMITTEEK No 


STEEL FOR FORGINGS OF 


. 1.—AMEKICAN SECTION, INTERNATION’ 


| 
| 


| 
} 


Kind of forging. 


Miscellaneous. 


Piston rods, 


Driving axles. 


Crank pins. 


Crank pins. 


Driving,axles. 


Main and par- 
allel } 


Parallel rods, 
Miscellaneous, 
Piston rods, 


Parallel rods. 
Crank pins. 


Driving axle:. 


Locomotive and 
tender axles. 
and 
pins. 


ing and en- 
gine truck axl’s. 


Crank pins. 
Rods and guides. 


Axles. pins, 
rods, guides and } 
\ similar forgings 


{ 


Chemical composition. 


“D” denotes desired, 


“B” below and a 


Carbon. | Manyan-se. Silicon. Phosphorus. Suly! 
Not | Not Not} Not Not} Not Not | Not Ne 
D. ri: AI Ri Bias. Bi Ria. Bi 
. 
. 
.06| 
| -40) -60) . . 

40) -50 -60 15 
45 .05| .04) . 
40) .. 03 

| -35) . -60) . -06 
.| 60} ....| 
| 
-05) . 
| 
} 
| 05}. 
07 
|} .30} .45) . 05 
| .35 50). 60) 05) 05} . 
| 
| 
| -05) . 
| | 
.40 .05) . 
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See test piece. 
See test piece. 


NGS OF AXLES, CONNEC TING RODS AND CRANK PINS. 


tNATIONAL ASSOCIATION FOR TESTING MATERIALS, JANUARY, 1900. BULLETIN No, 13. 
Physical properties. 

Sulphur. Test piece. Remarks. 


' longitudinally taken from a prolonged por-| discarded from top end as casi 
85,000) 80,000) 90,00020in2in.| 17in tion of forging midway between centre| of each ingot. Defective forging 
\ axis and surface. Size,2in. x %in.diam.| will be returned at manufactur- 
er 8 expense. 


- P diam., machined co alf way between| piece must be cut from upper en 
06 85,00) 80,000)........ 20in2in.) 17 in2in. ceatral axis and outside; from full-sized| of upper bloom in ingot. 

prolongation. See remarks. 


5] 05] 60,000] 70,000).......... 22 in 8 in. 


80,000} 75,000) 85,000).......... 20 in 2in. 
will be taken with 5¢in. drill 40% 
{ ° distance out from centre of axle; from 
_ crop end each melt. 
See re'marks Two from one pin selected from each lot of|Variation between two tests of 
85,000! 80,000| 95,000)18in 8in.| 12in 8 in. 50, centre line of test must not be ne.rer| same pin must not exceed 5,000 
than Lin. to centre line of pin. on clongation. 
5in2io. |\pwo tests % in. diam. x 2% in. between 
ar oe 90,000} 85,000)........ 15 in 2in. (it TS shoulders cut from pin of each heat, cut As many pins as possible to be 


made from a heat. 
1246. midway between centre and edge. 


(Two tests % in. diam. x 2% in. be’ ween|As many axles x... Aw ~y~ to be 
| to of e heat. 2 be rough 
axle. from each heat. Centre line of test} turn ° centres 
6 | L, 40,00.) 80,000) iin2ip. 16 be midway between centre and edge.| cut to exact length. 

. The extra length to be nearly cut off so 
\. tbat it can be broken olf at destination. 


70,000} 80,000] ..... 20in Same as above. As many rods as possible to be 


made from a heat. 
One end of each bloom must be drawn toa 
test piece 2 in. square < l8in. long. To re- 
main attached until bloom is inspected. 


75,000 18 in 8 ia. { 
85,000, 60,000... . |20in2in.| 15in2in. piece cut from forging 4 in. in diam. 


hammered from bloom and allowed to cool. 
One rod from each heat must be 61n. extra 


70,000; 80,000).......... 20 in 2in. from this two test pieces will 
70,000, 0,000) .........| 20in2in. Same as above. from as few 
One pin from each heat will have twotest;/As many pins from each heat as 
One axle from each heat will be made6in.|As many axles as possible from 
18 in 8 in. long and from this two test pieces| each heat. 
w e cut. 
Drillings to be taken from end of each test|As many axles as _ possible from 
7 axle in presence of inspector. Analysis each heat, preferably 50 or more, 
be made by Southern Ky. Co.’s chemist. never less than 30, 
f One end of each billet to be drawn down by 
70,000} 80,000) ....| 22in4in. manufacturer to a test bar 2 in. square and 
\ 10in. long. To remain attached to billet. 
‘ a : orings aken from end of axle, ha! axles mus annealed after 
75,000 85,000)...... 20 in 4 in. { way between centre and circumference. forging. Etching test must show 


homogeneous material free from 
elongated blow holes or lap overs, 


he pin from every 51 to have two test 

85,000} 80,000) ....... l5in2in.| 12in2in. pieces cut out. 

\ op billet from each shipment will have a 
piece drawn from it under the hammer 
about 2 in. square by 12 in. long. 

Test piece to machined cold from a full 


( 
: size bloom from each heat. Drillings must 
80,000} 75,000 90,000/20in2in.| 15in2in. be taken from a point midway between 


centre and surface of bloom. 

One ae from each 25 to be drawn down 
under hammer and turned to % in. diam. 
2in. long. 


85,000} 80,000 ........ 5in2in.} | 


} 
bt 
id. 
| 


8. For driving axles one longitudinal test specimen shall be cut 
from one axle of each melt. The center of this 
test specimen shall be half way between the center Location of Ten- 


Number and 


sile Specimens. 
and outside of the axle. 


i 


FOR STEEL AXLES. 113 


6. Carbon steel and nickel steel driving wheel axles shall not 
be subject to the above drop test. 


Test PIECES AND METHODS OF TESTING. 


7. The standard turned test specimen one-half inch (1/2’) 
diameter and two inch (2”) gauged length, shall be ,,,, Pease 
used to determine the physical properties specified fF Tensile 


Test. 
in paragraph No. 4. It is shown in the following sketch : 


10795 


——24 


3 | 
9.52 


8. One longitudinal test specimen shall be cut from one axle 
of each melt. The center of this test specimen shall 
Number and 


be half way between the center and outside of the Location of Ten- 
axle _ sile Specimens. 


g. The points of supports on which the axle rests during tests 
must be three feet apart from center to center; the tup must 
weigh 1,640 pounds; the anvil, which is supported on Drop Test 
springs, must weigh 17,500 pounds; it must be free to Described. 
move in a vertical direction; the springs upon which it rests must 
be twelve in number, of the kind described on drawing ; and the 
radius of supports and of the striking face on the tup in the direc- 
tion of the axis of the axle must be five (5) inches. When an 
axle is tested it must be so placed in the machine that the tup 
will strike it midway between the ends, and it must be turned 
over after the first and third blows, and when required, after the 
fifth blow. To measure the deflection after the first blow prepare 
a straight edge as long as the axle, by reinforcing it on one side, 


; 
MM 
| 
: 
‘ 


PROPOSED STANDARD SPECIFICATIONS. 


II4 


equally at each end, so that when it is laid on the axle, the rein- 
forced parts will rest on the collars or ends of the axle, and 

the balance of the straight edge not touch the axle at any place. 

Next place the axle in position for test, lay the straight edge on 

it, and measure the distance from the straight edge to the axle at 
the middle point of the latter. Then after the first blow, place 
the straight edge on the now bent axle in the same manner as 
before, and measure the distance from it to that side of the axle 
next to the straight edge at the point farthest away from the 
latter. The difference between the two measurements is the 
deflection. 

10. The yield point specified in paragraph No. 4 shall be deter- 
Yield mined by the careful observation of the drop of the 
Point. beam, or halt in the gauge of the testing machine. 

11. Turnings from the tensile test specimen of driving axles, 
or drillings taken midway between the center and outside of car, 

engine, and tender truck axles, or drillings from the 
Chemical small test ingot if preferred by the inspector, shall be 
used to determine whether the melt is within the limits 
of chemical composition specified in paragraph No. 2. 
FINISH. 

12. Axles shall conform in sizes, shapes and limiting weights 
to the requirements given on the order or print sent with it. 
They shall be made and finished in a workmanlike manner, and 
shall be free from all injurious cracks, seams or flaws. In cen- 
tering, sixty (60) degree centers must be used, with clearance 
given at the point to avoid dulling the shop lathe centers. 


BRANDING. 

13. Each axle shall be legibly stamped with the melt number 
and initials of the maker at the places marked on the print or 
indicated by the inspector. 

INSPECTION. 

14. The inspector representing the purchaser, shall have all 
reasonable facilities afforded to him by the manufacturer to 
satisfy him that the finished material is furnished in accordance 
with these specifications. All tests and inspections shall be made 
at the place of manufacture, prior to shipment. 
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equally at each end, so that when it is laid on the axle, the rein- 
forced parts will rest on the collars or ends of the axle, and 
the balance of the straight edge not touch the axle at any place. 
Next place the axle in position for test, lay the straight edge on 
it, and measure the distance from the straight edge to the axle at 
the middle point of the latter. Then after the first blow, place 
the straight edge on the now bent axle in the same manner as 
before, and measure the distance from it to that side of the axle 
next to the straight edge at the point farthest away from the 
latter. The difference between the two measurements is the 


deflection. The report of the drop test shall state the atmospheric 
temperature at the time the tests were made. 


4 


